Abstract. This paper investigates the robust delay-dependent stability problem of a class of linear uncertain system with interval time-varying delay. Based on delay-central point method, the whole delay interval is divided into two equidistant subintervals at its central point and a new Lyapunov-Krasovskii (L-K) functionals which contains some triple-integral terms and augment terms are introduced on these intervals. Then, by using L-K stability theorem, integral inequality method and convex combination technique, a new delay-dependent stability criteria for the system is formulated in terms of linear matrix inequalities (LMIs). Unlike existing methodologies, when bounding the cross-terms that emerge from the time derivative of the L-K functional, neither superfluous free weighting matrices are introduced nor any useful terms are neglected, only using tighter integral inequalities and a very few free weighting matrices for express the relationship of the correlative terms, so that it can reduce the complexity both in theoretical derivation and in computation. Finally, numerical examples are given to illustrate the effectiveness and an improvement over some existing results in the literature with the proposed results.
Introduction
Time delay is encountered in many dynamic systems such as chemical or process control systems and networked control systems [1] .Time delay is always one of the sources of instability and poor performance. Hence, stability analysis and stabilization of system with time-delays have received considerable attention in the past few years [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .Very recently, systems with time-varying delay in a known interval have been studied in [2, [6] [7] [8] [9] [10] [11] [12] [13] ,wherein the time-delay may vary in a range for which the lower bound is not restrict to being zero.
In view of the stability analysis for the systems with interval time-varying delay, the existing stability criteria are usually classified into two major categories, namely, delay-independent ones, and delay-dependent ones. Generally speaking, the delay-dependent stability criterion is less conservative than delay-independent stability when the time-delay is small. A general framework for stability analysis is Lyapunov-Krasovskii functional combine with the Linear matrix inequality. Under this framework, an important issue is to enlarge the feasible region of stability criteria. As for the analysis method, there were free-weighting matrix method [2] ,augmented Lyapunov functional approach [3] and delay partitioning approach [5, 6, 8] etc., the common advantages of the above method is the delay information can be fully used, which avail reduce the conservatism, however, it can also lead to the increase of computational complexity since many slack variables are introduced. Jensen's integral inequality approach is another important method, this approach possesses few variables characteristics, so can provide a simple form of stability conditions. Gu [1] was the first one to introduced this method to the stability analysis of time-delay systems. Soon afterwards, many researchers, such as Zhang et al. [8] ,Shao et al. [10] , Ramakrishnan and Ray [9, 13] further extended the Jensen's integral inequality to some new forms and obtained some less conservative results. Nevertheless, there still exists room for further improvements.
Motivated by the above discussions, we further discuss the stability of uncertain linear systems with interval time-varying delays. Based on delay-central point method, the whole delay interval is divided into two equidistant subintervals at its central point and a new L-K functionals which contains some triple-integral terms and augment terms are introduced on these intervals. Then, by using L-K stability theorem, integral inequality method and convex combination technique, a new delay-dependent stability criteria for the system is formulated in terms of linear matrix inequalities (LMIs). Numerical examples are given to illustrate the effectiveness and less conservatism of the proposed method. Consider the following linear uncertain system with time-varying delay
Problem description and preliminaries

Notations
Where, () n xt ∈R is the state vector, A , B are constant matrices with appropriate dimensions, () ht is a time-varying continuous function, satisfy the following two scenarios conditions: The time-derivative of the L-K functional along the trajectory of (1) is given by 
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Conclusions
This paper investigates the robust delay-dependent stability problem of a class of linear uncertain system with interval time-varying delay. A new L-K stability condition for this system was proposed. The key features of the stability condition include the delay-central point method for designing the L-K functional and a tighter integral inequality for bounding the cross-terms. As a result, less conservative results are achieved. Numerical examples have illustrated the effectiveness of the proposed method.
